Comparative interaction kinetics of two recombinant Fabs and of the corresponding antibodies directed to the coat protein of tobacco mosaic virus.
Two recombinant Fab fragments, 57P and 174P, recognizing peptide 134-146 of the coat protein of tobacco mosaic virus have been cloned, sequenced and expressed in Escherichia coli. They differ by 15 amino acid changes in the sequence of their variable region. The interaction kinetics of the Fabs with the wild-type and four mutant peptides have been compared using a BIAcoreTM biosensor instrument. The recombinant Fab 174P had the same reactivity as the Fab fragment obtained by enzymatic cleavage of monoclonal antibody 174P. The two recombinant Fabs recognized the various peptides in the same ranking order but Fab 174P consistently dissociated somewhat faster from the peptides compared to Fab 57P. The two whole antibodies showed the same relative differences in reactivity as the two recombinant Fabs. The location of amino acid changes was visualized on a model structure of the Fab. Differences in dissociation rates of the two antibodies are most likely due to changes located at the periphery of the antigen-combining site and/or at the interface between the light and heavy chain domains. Our results demonstrate the feasibility of detecting very small differences in binding affinity by the biosensor technology, which is a prerequisite for assessing the functional effect of limited structural changes.